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Abstract— An industrial plant assembled with many 

components, standby systems, sensors, controlling components 

to make smooth operation of plants. Losses produced by 

unplanned downtime may leads to major problems. Although, 

control valves which are used to control the rate of flow for 

pressure or liquid is an essential part of the plants operation. 

Since to reduce the losses or downtime damage, high reliability 

and standby availability is required to monitor. Hence, it 

requires some prediction which can express the likelihood of 

the events in the terms of quantitative methods. This research 

performs the prediction for reliability on the control 

instruments and its availability that is visualized for a 

quantitative prospective. By using Weibull distribution and 

calculating probability and cumulative density function for 

shape and size parameters for prediction and estimation of the 

consequences of these failures depends on the control valve 

assembled in process plant. Validating with estimation 

maximization (EM) technique and fitting it in curve to achieve 

95\% prediction accuracy. This research will give practical 

assessments of reliability of control valve for better actions and 

higher reliable redundancy. 
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I. INTRODUCTION  

RAM play very important part in controlling both 
quantity and quality of the product. There are many factors 
that affect RAM of an industry or process plant including 
machinery operating conditions, maintenance conditions, 
infrastructure facilities and so forth. According to the study 
about 30\% of all control loop suffers from valve 
nonlinearity problems, such as stiction, hysteresis and dead 
band []. Along with that, good maintainability is required to 
avoid down time or shut down of process plant. Maintenance 
of product need for a system are required more or less is 
defined by design manufacturing unit [2,3]. However, a 
variety of research had been conducted for RAM but still 
there is a scarcity of literature regarding control valve RAM 
and PRA. Thus, the objective of this research is to quantity 
the uncertainty in the data driven prediction by evaluation of 
RAM and to not only look in qualitative analysis, but also 
quantitative analysis is performed. 

II. METHODOLOGY 

 

 

Figure 1: Methodology flow chart. 

III. CONCLUSION 

This research focuses on effectiveness of assessing the 
reliability of the overall system performance and helps in 
analysing and understanding the behaviour of the system in 
real time scenario to ensure the survival of application for 
long term. Visualization of survival/hazard rate is plotted for 
reliability models on bathtub curve for the failure of the 
instruments (i.e. control valve). Hence, the predicted for 
Reliability, Availability and Maintainability (RAM) along 
with Probability Risk Assessment can Visualization on bath 
tub curve which give profit in utilizing and understanding the 
working age of the instrument in correct manner, so that 
system engineers can take correct step at required stages.. 
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